(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) Worid Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
7 October 2004 (07.10.2004) 




liiiliilllilillllillllli 



PCT 



(10) International Publication Number 



wo 2004/084897 Al 



y 



(51) International Patent Classification^: A61K 31/46, 
31/44, A61P 11/00 

(21) International Application Number: 

PCT/EP2004/050377 

(22) International Filing Date: 26 March 2004 (26.03.2004) 

(25) Filing Language: Bnglish 

(26) Publication Language: English 

(30) Priority Data: 

03007101.3 28 March 2003 (28.03.2003) EP 

(71) Applicant (for all designated States except US): ALT/y>}A 
PHARMA AG [DE/DEJ; Bylc-Gulden-Str. 2, 78467 Kon- 
sianz (D£). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BUNDSCHUH, 
Danleia [DE/DE]; Rheingutstrasse 17. 78462 Konstanz 
(DE). WOLLIN,Stefan-Lutz [DE/DEJ; Lehrenweg 15/4, 
88709 Meersburg (DE). WEIMAR, Cliristian [DE/DE]; 
Helene und Maria Schiess-Str. 29, 78467 Konstanz (DE). 

(74) AgenU RUPP, Herbert; c/o Aitana Pharma AG, Byk- 
Gulden-Str. 2, 78467 Konstanz (DE). 

(81) Designated States ( unless otlierwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, A2, BA, BB, BG, BR, BW, BY, BZ. CA, CH, CN, 
CO, CR, CU, CZ, DE, DK. DM, DZ, EC, EE. EG, ES. FI. 
GB, GD, GE, GH, GM, HR, HU, ID. IL, IN, IS, JP, KE, 
KG, KP, KR. KZ, LC, LK, LR. LS, LT, LU, LV, MA. MD. 
MG, MK, MN, MW, MX. MZ. NA, NI, NO. NZ, OM. PG, 
PH. PL, FT, RO, RU, SC. SD, SB, SG, SK. SL, SY. TJ. TM, 



TN, TR. TT, TZ. UA. UG, US. UZ, VC, VN, YU, ZA. ZM, 

zw. 

(84) Designated States (unless otherwise itidlcaied, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE. LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM. ZW), 
Eurasian (AM, AZ. BY. KG, KZ, MD, RU, TJ, TM), Euro- 
pean (AT. BE. BG. CH, CY, CZ, DE. DK, EE. ES, FI, FR. 
GB. GR, HU. IE, IT. LU. MC, NL, PL. PT, RO, SE, SI. SK, 
TR). OAPI (BP. BJ, CF. CG. CI, CM, GA, GN. GQ. GW, 
ML, MR. NE, SN, TD, TG). 

Declarations under Rule 4.17: 

— as to applicant's entitlement to apply for and be granted 
a patent (Rule 4J7(ii)) for the following designations AE, 
AC. AL AM, AT, AU, AZ BA, BB, BG, BR, BW, BY, BZ 
CA, CH, CN, CO, CR, CU. CZ DE, DK, DM, DZ EC, EE, 
EG, ES. Fh GB. GD. GE. GH, GM. HR, HU. ID, IL IN. IS. 
JP, KE, KG. KP. KR. KZ LC. LK. LR, LS. LT. LU, LV. MA. 
MD, MG. MK, MN. MW, MX, MZ NA, Nl, NO, NZ OM, 
PG, PH, PL PT, RO. RU, SC, SD, SE. SG, SK, SL SY, TJ, 
TM, TN, TR, TT, TZ UA, UG, UZ VC, VN. YU. ZA. ZM, 
ZW. ARIPO patent (BW. GH. GM. KE. LS. MW, MZ SD. 
SL SZ TZ UG. ZM. ZW). Eurasian patent (AM. AZ. BY. 
KG, KZ MD. RU, TJ, TM), European patent (AT, BE, BG, 
CH, CY, CZ DE, DK. EE. ES. FI. FR. GB, GR, HU, IE. IT, 
LU, MC. NL PL PT. RO. SE, SL SK. TR), OAPI patent (BF, 
BJ. CF. CG. CI. CM. GA. GN. GQ, GW. ML. MR, NE, SN. 
TD. TG) 

— of inventorship (Rule 4. 1 7(iv)) for US otily 
Published: 

— with international search report 

— before the expiration of the time limit for amending Uie 
claims atul to be republislied in tlie event of receipt of 
ametidmetits 

For two 'letter codes and other abbreviations, refer to the 'Guid- 
ance Notes on Codes and Abbreviations" appearing at the begitt- 
nlng of each regular issue of the PCT Gazette, 



00 



^ (54) Title: SYNERGISTIC COMBINATION COMPRISING ROFLUMDLAST AND AN ANTICHOLINERGIC AGENT 
^ SELECTED FROM IPRATROPIUM, OXITROPIUM AND TIOTROPIUM SALTS FOR THE TREATMENT OF RESPIRATORY 
DISEASES 



(57) Abstract: The invention relates to the administration of roflumilast oral or untiavenously and an anticholinergic agent selected 
from the group of an ipratropium, oxitropium or tiotropium salt for the treatment of respiratory diseases. 



it 



JCOSRec'dPCWTO 2.1 SEP 2005 



WO 2004/084897 




PCT/EP2004/050377 



10/550191 



SYNERGISTIC COMBINATION COMPRISING ROFLUMIIAST AND 
AN ANTICHOLINERGIC AGENT SELECTED FROM IPRATROPIUM, 
OXITROPIUM AND TIOTROPIUM SALTS FOR THE 
TREATMENT OF RESPIRATORY DISEASES 



Flerd oi apnncation of the Invention 

Th9 Invention relates to the combinatbn of certain known active compounds for therapeutic purposes. 
The substances used In the combination according to the Invention are a known active compound 
from the PDE InNbttor class and active compounds from the anticholinergic agent class. 



International patent ^pOcatlons WO02/069945 and WO03/01 1274 generally describe the combination 
of a compound from ^e class of PDE4 Inhibitors with a compound from the class of anficholfneigic 
agents for tiie treatment of respiratory tract disorders. Intemalional Patent application WOO2/096463 
describes an Inhaled combination of a selective PDE4 inhibitor and an antlcholinerglo agent* with the 
proviso tiiat the anfichoilnergic agent is not a tiotroplum salt. International patent application 
WO02/D96423 describes a combination of therapeutte agents useful In the treatment of obstnicthra 
alnvays and other Inflammatory diseases comprising (I) a P0E4 Inhibitor that Is therapeutically effec- 
tive In the treatment of said diseases when administered by inhalation; together with (11) an anticho* 
Anergic agent comprising a msntber selected from the group consisting of tiotroplum and derhatives 
thereof that is therapeutically effective in the treatment of said diseases v;hen administered by Inhala* 
tion. In the US patent application No. US2002/0052312 a method for the treatment of chronic obstmc- 
tive pulmonary disease is described comprising administering orally to a patient In need of such treat- 
ment a therapeutically effective amount of a muscarinic receptor antagonist In combination with a 
therapeutically effective amount of at least one other therapeutic agent selected from the group con* 
slating of: 132-agonist, antitussive, corticosteroid, decongestant, histamine Hi antagonist, dopamine 
antagonist, leukotriane antagonist, 54Ipoxygenase Inhibitor, phosphodiesterase IV Inhibitor, VLA-4 
antagonist, and theophylline. 

Summary of the Invention 

The Invention relates to pharmaceutical products and methods for preventing or reducing the onset of 
symptoms of respiratory diseases, or treating or reducing the severity of respiratory diseases. In par- 
ticular It relates to compositions and methods for treating respiratory diseases mediated by phospho* 
dlesterase 4 (PDE4) by administering a PDE4 Inhibitor together with another pharmaceuticalty aoUva 
agent, which affects pulmonary function. In this connection, It Is tiie object of the present Invention to 
make available a certain respiratory tract therapeutic which fulfills the following conditions: 
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Pronouncetf antiinflammatory action 
Distinct bronchorelaxation and -dilatation 
Good bioavailability 
Minor side effocts 

Good suitability for iong-tomi therapy 
Favorable Influence on bronchia} hyperreactivlly 

It has now been found that the combined use of the orally or Intravenously administered PDE4 Inhibi- 
tor roflumilast and the administration by inhalation of an antichollnerigic agent selected from the group 
of ipratropium, oxitroplum and tiotropium salts outstandingly fulfills the abovementioned conditions, In 
particular In view of the fact that the combination of the compounds acts ^ynerglsflcally, 1. a. exhibits a 
greater than additive effect 

Accordingly, the Invention relates In a first-aspect to a methodf or preventing or redudng the onset of 
symptoms of a respiratory disease, or treating or reducing the seventy of a respiratory disease by 
administering to a patient In ne^d thereof In 8Uocession;-dose In time or lemote in time, in any order 
whatever to a patient In need thereof (1) an effectiva amount of roflumiiast orally or Intravenously and 
(2) an effective amount of an antlc^ollnergio agent selected from the group of (pratroplum, oxitroplum 
and tiotropium salts by Inhalation. 

The Invention also relates to a pharmaceutical product for preventing or reducing the onset of symp- 
toms of a respiratory disease, or treating or reducing the severl^ of a respiratory disease, comprising 
as a free combination 

(a) an effective amount of roflumiiast In a formulation suited for oral or Intravenous administration 
and 

Q>) an effective amount of an anticholinergic agent selected from the group of 4)ralroplum. osdtio- 
plum and tiotropium salts in a fommlaHon suited for administration by Inhalatfon. 

The combination therapy which Is the sub)ect matter of this Invention comprises administering roflumi- 
iast with an antichoHnBrgIc agent selscted from the group of Ipratropium, oxitroplum or tiotropium salts 
to prevent onset of a respiratory disease event or to treat an existing condition. 

According to the Invention, the two compounds are administered in different dosage forms. The selec- 
tive PDE4 inhibitor roflumiiast Is administered orally or Intravenously, whtiethe aniiohollnergio agent 
selected from the group of ipratropium, oxitroplum and tiotropium salts is administered by inhalation. 
The two compounds of the conlblnation according to the Invention may be administered at the sante 
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time; or they may be adminlstereci sequentially, 1.6. the compounds are administered one after the 
other (close In lime or remote in time). 

The combination may be used prophytactic or after the onset of symptoms has occurred. In some 
Instances the combination may be used to prevent the progression of a respiratory disease or to arrest 
the decline of a limction such as lung function. 

The invention thus relates to the combined use of rollumiiast and an anticholinergic agent selected 
from the group of ipratropium, oxhrophim or tiotroplum salts, preferably Ipratropium bromide* oxltio* 
pium bromide or tiotropium bromide In preventing ihe symptoms of, or treating a respirBtory disease. 

In the sense of the Invention, the term "roflumilasr Is understood to Include the pharmaceufically ac- 
ceptable salts and the N'oxide of R0FLUMILA8T, which can likewise be used according to the Inven- 
tion. -'J*^' ...... 

ROR-UMlLAST Is tho international nonproprietary name (INN) for 3-cycIopropy(methoxy-4KjIfluorO' 
m9thox7-N-(3,5-d]chIoropyfid*4*yl)benzamids [structure of formula (1 .1)]. The preparation of 3^yclo- 
propyImelhoxy-4-dinuoromethoxy-N-(3.Michioropyrid-4'yl)benzamIde, its pharmaceutlcaily accept- 
able salts and its f^oxide [3-cyc]opropylmethoxy-4-difiuoromethoxy-N-(3,5'dichloro<1<oxypyr]d4-yi)- 
benzamide; structure of formula (1 .2)] as well as the use of these compounds as phosphodiesterase 
(POE) 4 Inhibitors is descn-bed in WO95/01338. 



Suitable pharmacologically acceptable salts of 3<:yciopropy}methoxy-4-dIf]uoromethoxy-N-(3,&dIchlo- 
ropyr]d-4>yl]benzam1de (ROFLUMILAST) are in particular water-soluble and water-insoSubie acid addi- 
tion sahs with adds such as, for example, hydrochloric acid, hydn>bromIc add, phosphoric add. rdtric 
acid, sulfuric acid, acetic acid, dtric add, EXglu conic add, benzoic acid, 2'(4-hydrcxybenzoyi)-banzolc 
acid, butyric add, sulfosailcylic acid, maisic acid, lauric add, malic add. fumaric add, succfailc add, 
oxalic add, tartaric acid, embonic add, stearic add, toluenesuifbnic add, msthanesulfonic add or 
1-hydroxy-2-naphtholc add, the acids being employed in salt preparation - depending on whether it Is 
a mono- or poiybasic add and depending on which salt is desired * in an equimo lar quantttativa ratio 
or one differing therefrom. 
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Anticholinerglc agents suitable for use in the Invention are Ipratropium, o)citiDp{um or tiotropTum salts. 
An ipratropiuin salt (see 0E1 670142) has the structure of Ibnnula (1 .3) 




wherein X Is a phannaceutlcally acceptable anion. 

An oxttroplum salt (see DEI 79581 8) has the stnjcturs of formula (M) 




X" 



wherein X is a phanmaceutically acceptable anion. 
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A tlotropium salt (see EP 416716, WO02/051840) has the stnjcture of formula (1 .5): 




X 



wherei n X is a phamiaceullcany acceptable anioa 

Examples of suitable salt forms of Ipratropium, oxltroplum and tlotropium are ftuoride* di!orfd3, CT; 
bromide, Br; iodide, T; methanesulfonate, CHsSCsOJ^pr; ethanesuifonate, CH3CH2S(bO)20'; methyl- 
sulfate, Gt^>S(BO)^; benzene sulfonate C6KsS(«0}0~; and para-toluenesulfonate, 
4^HrCfiH5S(«0)2Cr. The bromide salt form is preferred. 

Preferred combinations for use in the invention include: 

o roflumllast and an Ipratropium salt, particularly Ipratropium bromide 

• roflumllast and an oxrtroplum salt* particularly oxitropium bromide 

• roflumllast and a tlotropium salt, particularly tlotropium bromide or tiotroplum bromide monohy- 
drate 

It is understood that the aofive compounds and their phannaceutlcaily acceptable saHs mentioned can 
also be present, for example. In tfie fonn of their phannaceutlcaily acceptable solvates, In particular In 
the fomi of their hydrates. Of particular Importance In this connedfon is tlotropium bromide In form of 
its crystalline monohydrate as disclosed and described In detaO in WO02/30928. The preparation of 
crystalline water-free tlotropium bromide Is described In WO03/000265. An alternative process for the 
preparation of tlotropium bromide Is described In WO02/D51840. 

Respiratory diseases which may be mentioned are In particular aliergen-and InflammaHon-lriduced 
bronchial disorders (bronchitis, obstnjclive bronchitis, spastic bronchitis, allergic bronchitis, allergic ' 
asthma, bronchial asthma, COPD), which can be treated by the combination according to the Inven- 
tion also In the sense of a long-term therapy (\f desired with appropriate adjustment of the dose of the 
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Individual components to the needs at the time, for example needs subject to seasonally ratated varia- 
tions). The combination Is particularly useful in the treatment of COPD. 

"Combined use" or "combination" within the meaning of the present Invention Is to be undeistood as 
meaning that the individual components are administered (from separate pack units) at the same tme 
or In succession, close In time or remote In time, in any order whatever. As an example, the two active 
compounds could be lal<en one after the other; or one active compound could be taken In the mom&ig 
and one later In the day. In a further scenaiio, one active compound could be taken twice dally and the 
other once daily, either at the same time as one of the twice-a-day dosing occurred, or separately. 

^•Combined use" or "comblna^on" wHNn the meaning of the present invention Is particularly to be in- 
derstood as meaning that the two active compounds act together in a synergistic manner. 

Within the meardng of the present invention, "use* is to be understood aa meaning with respect to 
roflumilast the oral or Intravenous administration. The oral administration can be accomplished, for 
e:(ample. in form of tablets, coated tabletSi capsules, caplets, emulsions, suspensions or solutions, the 
active compound content advantageously being between 0.1 and 95% and where appropnale 
choice of the auxiliaries and/or exciplents, a phannaceuticai administration form exactly suited to the 
desired onset of action can be achieved. The intravenous administration is accomplished customarily 
In form of aqueous solutions, optionally containing suitable co-solvents. Preferred is the oral admlni* 
stration of roflumllast. 

The person skilled in the art is familiar v/llh auxlllarfes and/or exciplents, which are suitable for the 
desired oral or intravenous pharmaceutical formulations of roflumllast on account of t^/her expert 
knowledge. In addition to solvents other active compound exciplents, for example antioxidants, dis- 
persants, emulslflers, preservatives, soiubltlzeis, colorants, complextng agents or peimeation promot- 
ers, can be used. 

With respect to the anticholinergic agents, "use" In accordance with the invention la to be understood 
to mean administration by Inhalation. As suitable administration fonns for Inhalation may be men- 
tioned, for example, inlialation powders, propeilant-containlng aerosote and propeliant-free Inhalation 
solutions. 

The antichoiinergk: agents of the present invention may be conveniently delivered In the form of a dry 
powder inhaler or an aerosol spray presentation from a pressurized container, pump, spray, atomizer 
(preferably an atomizer using electrodynamics to produce a Une mist) or nebuHzer. with or without the 
use of a suitable propellant, e. g. dichlorodlfluoromethane, trichlorofluoromethane, dichlorotetrafiuoro- 
ethane, a hydrofluoroalkane such as 1,1.2,&t6trafluoroethane (HFA 134A {trade mark]) or. 
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1,1,1,2,d,3i3'heptaftuoropropane (HFA 227EA (trnds mark]), carbon dioxide, a further perfluorlnated 
hydrocarbon such as Perflubon [trade mark] or other suitable gas. In Ihe case of a pressurized aero- 
sol» the dosage unit may be determined by providing a valve to deliver a metered dose. The pressur- 
ized corrtalner , pump, spray, or nebulizer may contain a solution or suspension of the antichollnerglo 
agent, e. g. using a m1)(ture of ethanoi (optionally aqueous ethanol} or a suitable agent for dispersing, 
solublli2ing or extencSng release and the propeltant as the solvent, whidi may additional^ contain a 
lubricant, e.g. sorbitan trioleate. Capsules, blisters and cartridges (made, for example, from gelatin or 
HMPC) for use in an inhaler or insufflator may be fonnulated to contan a powder mix of anticholinergic 
agent of the invention, a suitable powder base, such as lactose or starch and a performance modifier 
such as {-leucine, mannitol or m^neslum stearate. 

Pnor to use in a dry powder formulation for inhalation an anticholinefglc agent of the invention will be 
mlcronlsed to a size suitable for delivery by Inhalation (typically consIdeFed as less than 5 microns). 
Micronlsatfon could be achieved by a range of methods,-.for example spiral Jet milling, fluid bed Jet 
milling or use of supercrfiicai fluid crystalli^tlon. 

A suitable solution fonnulation for use in an atomizer u^'ng electrohydrodynamlcs to produce a flne- 
mlst may contain from 1 |ig to 10 mg of an anllchollnerglc agent of the invention and the actuation 
volume may vary from 1 to 100 |d. A typical fomnulation may comprise an anticholinergic agent of the 
invention, propylene glycol, stsrDe water, ethanol and sodium chlodde. 

Aerosol or dry powder formulations are preferably arranged so that each metered dose or "puff con- 
tains from 1 to 4000 jig of an antlchollneiglo agent of the Invention for delivery to the patient The 
overall dally dose with an aerosol wilt be In ^e range from 1 (ig to 20 mg v/UvSn may be administered 
in a single dose or. altemativaly, in divided doses throughout the d^. 

With respect to tiotroptum bromide or flotrapium bromide monohydrate suitable tlotroplum -containing 
powdery preparations for Inhalative administration are disclosed in the International applications 
WO02/30389 and WO03/084509. In the International application WO02/098874 Iniialation capsules 
(tnhalettes) containing the active agent tlotroplum In the form of a powder preparation are disclosed. 
Propenant-4ree Inhalation formulations of tlotroplum bromide or tlotroplum bromlda monohydrate are 
disclosed in the international applicatlonB WO02^61 04 and WO02/36591 . Aerosol fonnulations. free 
of propellent gas. comprising a phannaceuticaliy acceptable salt of tlotroplum dissolved in water are 
disclosed in IhB intemationat application WO03/084519. Methods for the production of micronlzed 
crystalDne tiotroplum bromide are disclosed In WO03/D78429. 
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Fertile above-mentioned prophylactic and therapeutic uses tiie dosages administered will, of course 
vary with the first and second active compound employed, the treatment desired and the disorder Indi- 
cated. 

The active compounds are dosed In an order of magnitude customary for the in<fiv1dual dose, ft more 
likely being possible, on account of the Individual actions, which are mutual!/ posHhrety Influencing and 
reinforcing, to reduce the respective doses on the combined administration of the active compounds 
compared with the norm. 

For Inhalation, Ipratropium bromide Is administered In a dose of preferably 1 to 3 nrig per day by once» 
twice, three or four times daily administration; oxitropium bromide Is administered In a dose of prefera- 
bly O^to 0.6 mg per day by once, tuAoo or tiiree times dally administration; tlotropium bromide mono- 
hydrate Is administered In a dose of 10 to 25 |ig, preferably 22.5 )ig per day by once dally adminlstra- 

tloa . . 

- • 

In the case of the orai*adtrilnlstrati6n-of &cyclopropylmetiioxy-4-dlfIuoromethoxy-N-(3,5-dlchloropyrid- 
4-yl)benzamlde (ROFUIMILAST) the dally dose Is In the range from 100 to 500 ^g per day, preferably 
by once dally administration. 

In the case of the intravenous administration of 3-cycIopropylmethoxy-4Kiifiuoroniethoxy-N-(3,5' 
dichlorQpyrld4-yl)benzamtde (ROFLUMILAST) the dally dose Is In the range from 50 to 500 M9 per 
day, preferably In the range from 150 to 300 ];g. 

There follows a description of several Examples showing preparation of pharmaceutical compositions 
containing a combination of active compounds In accordance with the present invention. These exam- 
ples are Intended to furtiier illustrate the combinations of active compounds of the present Invention, 
pharmaceutical compositions containing them and processes In accordance with which said pharma" 
ceutica! compositions may be readily prepared by a person skilled In the art. The parson skilled In the 
art will be aware of many other suHabte processes and pharmaceutically acceptable carders that are 
also available, as well as acceptable variations In tiie procedures and Ingredients described below. 

Example 1: ROaUMIUST Tablets 

ROFLUMILAST Is mixed with the first portion of com starch and, subsequentiy, triturated In a plane- 
tary mill. The trituration Is screened (1.0 mm sieve) and transferred into the product container of a 
fluldised bed granulator. Microcrystalllne cellulose, sodium carboxymethylstarch (type A) and the sec- 
ond portion of corn starch are added to tiie product container. A solution of povidone In purified water 
Is sprayed onto the powders under suitable process conditions until granules of a suitable size range 
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are obtained. The granules are dried to the moisture content specified. IVlagnesium stearate is added 
to the dried granules using a suitable mixer. The btend Is compressed Into tablets having an average 
weight of approx. 60 mg using a standard rotary tablet press. Each tablet contains 250 pg of 
ROFLUMILAST. 

Example 2: Tlotroplum Bromide monohydrate Dry Powder Inhaler (mono dose system based on 
sule for inhalation) 

0.226 g of micronlzed tlotroplum bromide monohydrate and 49.8 g lactose monohydrate are mixed in 
a turbula mixer in two steps. The blend Is screened (071 mm sieve) to bresk up any agglomerates 
and, subsequently, transferred Into the container of a planetary mixer. After adding additional 200.0 g 
lactose monohydrate and mixing, 25 mg of the btend are filled into hard gelatin capsules size #3 using 
a capsule filiing machine. The capsules can be aduNriistered with a commercially available Inhaler, 
e.g., the Cydohalei®. One capsule contains 22.5 pg of tlotroplum bromide monohydrate. 
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Inhibition of Methacholine-!nduced Bronehoconstrictloii fn Guinea PIb$ by ROFLUUILASTIn 
combtnation with i1olropiuin-broin!de 

Objeottve 

To assess ihe Inhib'toiy effect of tiotropiun>i3rofnlde, ROFLUIMILAST, and the comblnatfon of both 
compounds on methachoilna-Induced bronchoconstricfion in anaesthetized, mechantcaOy ventilated 
guinea pigs. 

Animals 

Male Dunkfrf Hartley.gulnea pigs? body weight 35D450 g v/han performing the experiments. 
Experimefitsl procedure. . .• .* 

75 min before metiiachoIMnduced bronchospasm (at -75 min) animals were anaesthetized with 
urethane l,p. (1 ^ g/kg). At -55 min for I.v. Injections the right jugular vein and for ventilation the tra- 
chea was cannulated. At -45 min NaCI 0.9% or tlolroplum-bromlde was administered I.v. (1 jig/kg). At 
-eo min lactose (10 mg/kg) or ROFLUMILAST (4 mg/kg) mixed with lactose was administered intm- 
tracheally by a dry powder aerollzer. At -1 0 min pancuronlunvbromlde (1 S mg/lcg) iv^as administered 
i.v. to abolish spontaneous breathing. Animals were mechanically ventilated with 60 breath/mln and a 
tidal volume of 7 nil/kg. Dynamic lung compliance (COM) and alnvay conductance (CON) were calcu* 
lated with the help of a computer system from airflow and ventilation pressure signals. At min 
methachotine was administered I.v. (60|ig/kg) to induce bronchoconstricUon. 

Analysis of lung physiology data 

COM and CON were determined up to 120 s after methachoilne^nduced bronchospasm. AUCs for 0 
to 120s were determined. Inh&Hion was calculated based on the AUG data. Data are shown as mean 
± SEM. Rssufts were taken to be significant If p<0.05 versus placebo (AMOVA and Dunnetfs muWpIe 
comparison test) 

Resulls 

Injection of methachoPne Induced an Immediate bronchoconstriction characterized by a decrease of 
COM and CON; maximum at 20 s (FIg.1 and Rg. 2). 
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Pretreatfiient with ROFLUMILAST had no significant effect on methacholine-tnduced bronchospasm 
(Rg. 1-4. COM -1.6%, CON &6%). 

Pretreatment with tlotropium-bromidd had no significant effect on methachoQn^nduced broncho- 
spasm (Rg. 1 - 4. CXM 12 %, CON 5.9 %). 

Combination of both treatments ted to an unexpected synergistic s^nKicant (p<0.01) Inhlbltton of 
methachoilne-lnduced COM decrease (Rg. 1 and 3, COM 41 %} and CON decrease (Rg. 2 and 4, 
CON25%.p<0.05). 

Conclusion 

Whereas ROFLUMilJVST and tbtroplunrhbromlde alone had no Influence on methacholin&induced 
bronchospasm in aneasthetizsd and mechanically ventilated guinea pigs, con^lnatlon of both active 
compounds showed an unexpected syneiglstic Inhibition. 

Pssftrtptten f>f the Ptaiiyeg.! 

Rgure 1 : Methacholine induced compOanoe deciease In guinea pigs 
Figure 2: Methacholine induced conductance decrease in guinea f^gs 
Rgure 3: AUG Con^)llance 0-120 s 
Rgure 4: AUC Conductance 0-120 s 



wo 2004/084897 



PCT/EP2004/050377 



-12- 

1. A pharmaceutical product for preventing or reducing the onset of symptoms of a respiratory 
disease, or treab'ng or redudng the severity of a respiratory disease, comprteing as a free comblnab'on 
(a) an effective amount of roflumllast In a fomiulation suited for oral or Intravenous administration 

and 

(f)) an effectiva amount of an antictioilnerglc agent selected from the group of rpratrc^hjm, oi^o- 
plum and tlotroplum salts in a fonnutation suited for adndnistratlon inhalation. 

2. A pharmaceutlcat product according to claim 1 for preventbig or reducing the onset of symp- 
toms of a respiratory disease, or treating or reducing the severity off a respiratoiy disease, comprising 
as a free combination 

. (a) an effsothre amount of roflumllast In a fomiulation suited for oral administration and 

. an effective amount of an anticholinergic agent selected from the group of Iprotrophim, oxibo- 
plum and tlotropium salts In a formuIaUon suited fbr administration by inhalation. 

a A pharmaoeutloal product acconling to oiaim 1 for preventing or reducing the onset of symp- 
toms of a respiratory disease, or trea^ or reducing the severity of a respiratoiy disease, comprising 
as a free combination 

(a) an effecthra amount of roflumllast in a formulation suited fbr intravenous administration and 

(b) an effective amount of an antichoDnerglc agent selected from the group of Ipratropium, o^dtio- 
plum and tlotroplum salts In a formulation suited for administration by Inhalation. 

4. A pharmaceutical product according to claim 1, 2 or 3 wherein the antichollne^lc agent is ti- 
otroplum bromide or tlotroplum bromide monohydrate. 

5. A pharmaceutlcat product according to claim 1, 2 or 3 whareh the anticholinergic agent is 
Ipratropiurn bromide. 

6. A pharmaceullcal product accorK^ng to dalm 1, 2 or 3 wherein the anticholinergic agent Is 
oxltnoplum bromide. 

7. A phannaceutical product according to any one of claims 1 to 6. wherein rofiumllast represents 
3H^clopropyimethoxy-4-dlfiuoromethoxy'>fyK3>5'dichloropyrfd-4-yl)benzamide. 

& A pharmaceutical product according to any one of claims 1 to 6, wherein roflumllast represents 
3<yclopropyfmsthoxy-4HiH]uoromethoxy-r^3,&dIchloro-1-oxypyrid-4^l)benzamId& 
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9. A method for preventing or reducing the onset of symptoms, of a respiratory disease, or treating 
or redudng the severity of a resplratoiy disease by administering simultaneously or sequentially, dose 
In time or remote In tlmoi In any order whatever to a patient in need thereof (1 ) an effective amount of 
foflundlast orally or Intravenously and (2) an effective amount of an anticholinergio agent selected from 
the group of Ipratropium, oxitropium and Hotropium salts by Inh^oa 

10. A method according to claim 9 for preventing or reducing the onset of symptoms of a respiratory 
disease, or treating or reducing the severity of a respiratory disease by administering simultaneously 
or sequenfially, close In time or remote In timOi In ariy order whatever to a patient In need thereof (1) 
an effective amount of roflumllast orally and (2) an effecthra amount of an anticholinergic agent se- 
lected from the group of Ipratropium, oxitropium and tiotroplum salts by Inhedation. 

11. A method according to claim 9 for preventing or reducing the onset of symptoms of a respiratory 
disease, or treating x>r redudng the severity of a respiratory, disease by administering simultaneously 
or sequentiaiiy, close in time or nmote In time* In.any order whatever to a patient In need thereof (1) . 
an effective amount of roflumllast Intravenously and: (2) an effective amount of an antichoHnerglo agent 
selected from the group of ipratropium, oxitropium and tiotroplum salts by inhalation. 

12. A method according to claim 9, 10 or 1 1, wherein tiie two active compounds are admlitistered 
sequentially, dose In time or remote In time, in any order whatever. 

ia A metfiod according to claim 9, 10, 11 or 12 vvhereln tiie anticholinergic agent Is tiotroplum bro- 
mide or tiotroplum bromide monohydrate. 

14. A metiiod according to dalm 9, 1 0, 1 1 or 12 wherein tfie anfichollnejiglo agent Is Ipratropium 
bromide. 

15. A metiiod according to dalm 9, 10, 11 or 12 wherein the anticholinergic agent Is oxitropium 
bromide. 

16. A metiiod according to any one of claims 9 to 1 5, wherein fofiumllast represents d^dopropyl* 
methoxy^'difluoromethoxy-N-(3,5<flchIoropyrid-4-yl)benzamIde. 

17. A metiiod according to any one of claims 9 to 1 5, wherein roflumllast represents ^cyclopropyt- 
metiioxy^-difluoromothoxyHSH3.5<llchIoro-l-oxypyr1d4-yl)benzamide. 

18. A metiiod according to any one of daims 9 to 17, wherein tiie respiratory disease Is COPD. 

19. Medicament pack, containing (a) roflumllast as active ingredient in a formulation suited for oral or 
bitravenous acfaninlstration end (b) a description tiiat rofiumllc^ can be administered, for reducing the 



wo 2004/084897 



PCT/EP2004/050377 



-14- 

onsdt of symptoms of a respiratory disease, or for treating or reducing the severity of a respiratory 
disease together with an anticholinergic agent selected from the group of ipratropium, oxitroplum and 
tiotroplum salts in a formulation suited for administration by inhalation, sequentially, where the sequen- 
tiai adminstration Is ciose in lime or remote in time and in any order whatever. 
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Placebo l.t n=10 
RoHumilast 4 mg/kg It n=s6 
-^Tiotroplum 1pg/kg n=:7 
Tiotropium + Roflumilast n=6 

Data are shown as mean ± SEM. *p<0.05, **p<0.01 vs. placebo 
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Data are shown as mean ± SEM.''p<0.05, **p<0.01 vs. placebo 
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IM3 Roflumilast 4 mg/kg l.t. n^6 
EEHTIotroplum 1 )jg/l;g i.v. ns7 
Hi RofluiTiilast + Hotroplum 
Data are shown as mean ± SEM. ^p<0.01 vs. placebo. 
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